Introduction
Following the discovery of prostate-specific antigen (PSA) and recognition of its clinical utility as a serum marker for prostate cancer, the availability of PSA testing made prostate cancer screening a reality for men in many parts of the world. The overall benefit of screening to men's health has been debated fiercely, owing not least to the importance of the opportunity but also the need for robust evidence to support it. Nearly 20 years on, with PSA testing now routine in clinical practice, the place of PSA in the assessment of early stage prostate cancer is radically changing, but the debate on screening continues.
Prostate cancer is a major health factor, it is the most frequently diagnosed male cancer, killing over 10 000 men in the UK every year. In 2000, the number of new cases of prostate cancer was estimated at 513 000 worldwide. 1 The incidence of prostate cancer is increasing steadily in almost all countries. 2 In the UK, the lifetime risk of being diagnosed with prostate cancer is one in 14 and the strongest risk factor is age. 3 Aside from the human cost the economic considerations are considerable. The cost of treating prostate cancer in England and Wales this year will approach d100 million.
The management of prostate cancer in its early stages remains controversial owing to the absence of a prospective randomised trial relating an overall benefit to clinical intent. The views of oncologists, urologists and epidemiologists are divided. Some continue to believe that no asymptomatic man should ever be screened and others advocate that every man over a certain age with a life expectancy of at least 10 years should be screened. The views of individual patients are therefore often significant in decision-making and outcomes. Here, the current place of PSA testing in relation to prostate cancer screening will be reviewed.
Prostate-specific antigen
PSA is a protein that is produced in the glandular epithelium of the prostate. It is secreted into the lumen of the prostatic acini and has an important physiological role in prostatic fluid. Its principal function is to break down a protein called seminogelin, which is responsible for the rapid clotting of ejaculate, resulting in a viscous fluid for emission. Seminal PSA liquefies this coagulum, contributing to successful sperm migration. 4 The concentration of PSA is a million times higher in the prostatic fluid than in the blood, and normally only a small amount is absorbed into the blood stream.
Abnormal leakage of PSA into the circulation is influenced by the level of PSA expression in malignant epithelium and by distortion of prostatic glandular architecture. Increased serum levels relate nonspecifically to prostatic pathology or prostatic manipulation, and the risk of clinically significant malignancy increases with the serum PSA concentration.
PSA testing has been clinically available since the 1980s to monitor the progression of prostate cancer in men where the cancer had already been diagnosed. In 1994 the US Food and Drug Administration approved the use of the PSA test for detecting prostate cancer. That decision essentially endorsed prostate cancer screening in the US, and challenged prostate health care policies and practices worldwide.
PSA testing is now routinely used for the diagnosis and monitoring of prostate cancer, as well as its response to treatment. The use of PSA as a screening tool is widely advocated in the United States, especially by the American Urological Association, the American College of Radiology and the American Cancer Society. It is estimated that over 25 million PSA tests are done in the USA per year. But, for the growing millions of men with elevated PSA and biopsies negative for cancer, the oncological significance of the elevated PSA is uncertain, and concerns of both physicians and patients relate to subsequent clinical management.
When PSA testing is examined critically against established requirements and principles of screening, evidence to support a significant overall health benefit is lacking. It is for this reason and concern about the impact of treatment-related morbidity that population screening has not been recommended by technology assessment agencies in the United Kingdom and other countries that include Canada, Australia and Sweden. Clinical practice has shown that screening may detect tumours at various stages in its natural history from those that resemble the indolent, nonaggressive phenotype (for which treatment has traditionally been considered unnecessary) to those that are too advanced for cure.
The purpose of screening tests is to identify disease in asymptomatic persons at a stage when treatment will favourably alter the natural history of the condition. Before a screening test can be recommended as a public health policy certain well established criteria must be fulfilled, these are outlined in Figure 1 . 5 At this time, prostate cancer screening does not fulfil all of these requirements. The main problem is that although prostate cancer is a common malignancy, it is not responsible for death in the majority of patients having histological evidence of the disease.
Does the natural history of early stage prostate cancer justify detection and treatment?
The natural history and clinical significance of prostate cancer relates to its pathological stage and grade at diagnosis, but is nevertheless highly variable and therefore unpredictable in individual patients, in spite of other available prognostic indicators. A high prevalence of microscopic foci of well differentiated adenocarcinoma is found at autopsy among men over the age of 50 years with prostate glands clinically considered normal. 6 Small lesions (o0.5 cm 3 ) are equally prevalent in countries having significantly different patterns of clinical disease, indicating poor correlation between the presence of such lesions and their pathological behaviour. 7 Most early cancers therefore have a slow rate of growth and do not become clinically apparent within a man's lifetime. Men are much more likely to die with such foci of prostate cancer rather than from the clinical disease. Put another way, the risk of a 50-year-old man having microscopic prostate cancer is 42%, whereas the lifetime risk of prostate cancer death is about 3%. 8 It is currently not possible to differentiate reliably those tumours that become aggressive from those that are indolent at a stage where they are curable. Opponents of screening believe PSA screening predominantly leads to the detection of indolent cancers, with the detrimental consequences of overdiagnosis and overtreatment outweighing any minority benefit. Proponents argue that the balance of benefit and risk relates to length of follow-up and that in men with at least a 10-year lifeexpectancy, this may be acceptable to individual patients and physicians.
The goal of screening for prostate cancer is to detect lesions that are or will be 'clinically important', when treatment of these lesions will reduce morbidity, improve survival and maintain quality of life for longer. The advocates of PSA screening would argue that a large proportion of cancers detected through PSA are clinically significant, allowing for 10 years progression, and that the proportion of tumours treated with radical prostatectomy that are pathologically insignificant is small. However, there is currently no accepted definition for what (on diagnostic criteria) is clinically significant prostate cancer or (on prognostic and therapeutic criteria) how to distinguish patients who will benefit from treatment from those who will not.
Pathological stage is the best single indicator of prognosis, and the detection of organ-confined prostate Data accumulated from 4133 patients treated by radical prostatectomy were used, confirming the utility of this concept in a multi-institutional experience. 11 The tables were further updated in 2001 to reflect the trends in presentation and pathologic stage for men newly diagnosed with clinically localised prostate cancer. 12 Clinicians can use these and similar nomograms to counsel individual patients and help them make important decisions regarding their disease. 13 During the past 10 years, the stage at presentation has shifted, with more men presenting with Stage T1c, Gleason score 5-7, and serum PSA levels o10.0 ng/ml. Cancers are, however, increasingly diagnosed in men already exposed to PSA testing. The majority of tumours that are diagnosed early are now clinical stage T1c, with low PSA levels (less than 10 ng/ml) and Gleason Grade 3 or 4 disease on needle biopsy, consequently pathologically and prognostically favourable. With mens' growing exposure to PSA testing, the impact of the 'Tables' on clinical decision-making has and will continue to decline. The PSA era has brought about a need for new tests to provide prognostic distinctions and guide individual therapeutic recommendations.
Is serum PSA an effective test for detection of early stage prostate cancer?
Serum PSA testing has two big advantages: firstly, it is an easy test to perform; secondly, the assay is relatively cheap, and reproducible. However, just like any test it has its drawbacks. A raised PSA is not a sure indicator of prostate cancer, since it can be raised in benign disease of the prostate and men with low levels can have prostate cancer.
Two studies investigated the validity of PSA as a prospective test for prostate cancer. The first was a nested case-control with stored serum samples collected from 49 261 men. They found that 265 previously asymptomatic men developed prostate cancer; these were matched with 1055 controls. The results revealed that PSA levels were higher in the group of 265 men who developed prostate cancer compared to the control group. In the first 3 years the proportion of men who developed prostate cancer and had raised levels of PSA (X12 times the median) was 81% (sensitivity) (95%CI 54-96%). The proportion of men who did not develop prostate cancer but had levels this high was 0.5% (false positive rate). Men aged 60-74 years with a raised PSA (X12 times the normal median level) had a 50% chance of developing prostate cancer within the next 3 years. The authors concluded that PSA is a highly discriminatory screening test for prostate cancer in healthy men. 14 The second study came from Finland and was conducted in a similar fashion. They estimated the sensitivity of the test to be 44% with a specificity of 94% at a cutoff of 4.0 ng/ml. The sensitivity improved to 86% in patients diagnosed 5 years after the blood test. The test was found to have a better sensitivity and specificity in men less than 65 years of age, 93 and 96%, respectively. 15 The positive predictive value of the PSA test for cancer on prostate biopsy is dependent on the cutoff level of the serum PSA as well as epidemiological characteristics of the screened population. In general, a man with a PSA level of above 4.0 ng/ml has a 20-30% chance of having prostate cancer; for levels above 10 ng/ml, the likelihood increases to between 42 and 64%. 16, 17 A number of ways have been used to refine the accuracy of PSA in prostate cancer detection. PSA density ( ¼ PSA/gland volume) corrects for higher PSA levels associated with larger prostates. Limitations of PSA density include the need to perform transrectal ultrasound (TRUS) in all patients and an inherent inaccuracy in estimation of prostate volume. Another means to adjust for age-related benign prostatic enlargement is use of age-adjusted reference ranges; serum PSA tends to increase with age and therefore the acceptance of higher 'normal' levels in older men will result in fewer biopsies (Table 1) . 18 Circulating PSA consists of various fractions and isoforms. Some is bound to proteins as complexed PSA, and some exists as free PSA. Total PSA is the sum of these. The ratio of free to total PSA in men with PSA levels between 4 and 10 ng/ml relates to the probability of underlying cancer and restricting biopsy to those with lower free-total ratios improves specificity with minimal impact on sensitivity. 19 Various molecular forms of free PSA have now been identified that appear to be specific to benign or malignant prostate tissues and may further improve cancer detection. Benign PSA (BPSA) is a form of free PSA that is associated with benign prostatic hyperplasia. Pro-PSA is another form of free PSA, consisting of truncated fractions that relate to the presence of prostate cancer. 20 In men with total PSA values from 2 to 10 ng/ml, pro-PSA has been shown to distinguish between cancer and benign conditions better than total PSA, free PSA, or complexed PSA. Moreover, pro-PSA may selectively identify more aggressive forms of prostate cancer, as indicated by Gleason score 7 or greater and/or extracapsular tumour extension. Stamey et al. 22 have emphasised that in men with early stage prostate cancer and PSA levels under 10 ng/ml, PSA levels are now more strongly associated with prostate volume than any cancer-related factor including the size and grade of the tumour. It would thereby be expected that PSA cut-offs lower than 4.0 ng/ml would increase detection of cancer in smaller prostates, as well as increase the number of men having negative biopsies. Unfortunately, even PSA levels lower than 4.0 ng/ml can be associated with prostate cancer, and these tumours may be pathologically significant in terms of grade and volume. 23 If treatment of early stage cancer can be safely deferred in highly selected cases, particularly in older men, it is not known how early in relation to PSA elevation the organ-confined tumours should be diagnosed and treated in younger men. 24 Growing concerns relate to overdiagnosis and overtreatment of cancers detected by PSA driven prostate biopsy. In various multivariate models, the prognostic significance of the initial serum PSA level has been emphasised; PSA velocity and doubling time may also be valuable prognostic indicators for both untreated and treated patients with early stage disease. 25, 26 Although not the focus of this article, PSA is a valuable tumour marker in men with prostate cancer. However, as initial diagnosis is made at increasingly earlier stages of the natural history and in association with ever lower PSA levels, the discriminatory value of PSA will decline and prognostic evaluation will become more complex.
Prostate cancer is now detected predominantly by PSA testing, and increasingly in men previously tested. Consequently PSA levels at diagnosis are decreasing towards ever lower clinical cutoffs. It is therefore not surprising that differences in PSA between patients with early stage cancer no longer reflect tumour-specific indices, as Stamey et al. 22 have observed. Indeed, observations of prostate gland volume in men treated by radical prostatectomy for organ confined prostate cancer have suggested that PSA may bias prostate cancer detection towards men with larger prostates. 27 Prostate cancer can be detected early in its natural history, but new markers of biological potential are now urgently required.
Is there an effective treatment for early stage prostate cancer?
In the United States, radical prostatectomy has been the most common treatment for localised prostate cancer. It is performed with curative intent in men with a life expectancy of over 10 years. There is observational evidence that radical prostatectomy is an effective treatment for organ-confined prostate cancer, with 10 year disease-free survival between 68 and 95% reported, and improving outcomes observed within the last decade suggest results at the upper end of this range should now be expected. 26, 28, 29 Other treatments, particularly radiation therapy, may also be curative, but longterm outcomes cannot be related to the pathological stage of the primary tumour when the prostate is not removed. In a nonrandomised, prospective study of 60 000 patients treated for prostate cancer, men referred for radical prostatectomy had a better 10-year survival rate than those for whom the initial treatment decision was radiotherapy or watchful waiting. 30 A prospective randomised trial conducted in Scandinavia comparing radical prostatectomy with watchful waiting in early prostate cancer was reported by Holmberg et al. 31 695 men were randomised to each arm and were followed up for a median of 6.2 years. Compared with watchful waiting, radical prostatectomy was associated with significant decreases in metastatic disease and disease-specific mortality over eight years of follow-up but with no significant difference in overall mortality. The reduction in disease-specific mortality for an individual man was about 6%. Therefore, around 17 prostatectomies would be carried out to prevent one death from prostate cancer in the next 8 years. With longer follow-up, a more substantial benefit from radical prostatectomy may be expected from the ongoing reduction in metastatic rate.
Does disease-specific outcome with early intervention justify screening?
Prostate cancer mortality rates in the UK and USA have declined since the early 1990s. 32 The similar mortality trends are surprising and coincide with substantially different attitudes to screening and PSA testing. A number of factors may be responsible for these observations other than the impact of truly curative treatment. PSA testing results in a dramatic 'stage shift' in cancers being diagnosed by virtue of detecting the tumour earlier. Early and better treatment, whether or not curative, and increased awareness of prostate cancer may contribute to the epidemiological observations. Two important epidemiological biases contribute to apparently improved outcomes following an increase in early diagnosis of a disease. Firstly, lead-time bias occurs when screening detects disease earlier in its course: the individual apparently lives longer from diagnosis to death, even if the natural history has not been altered. Secondly, there is length bias: among tumours diagnosed by screening, there will be a greater proportion of less aggressive cancers, and these men then survive longer after diagnosis, irrespective of the therapy used. These biases are real, difficult to quantify and their impact will vary between patients: their effects cannot be eliminated without a randomised clinical trial of screening. 33 While breast cancer screening and colon cancer screening have been proven to be efficacious through randomised clinical trials, such a study has yet to be completed for prostate cancer screening. Thus, one can only speculate that early detection of asymptomatic prostate cancer may lead to increased life expectancy.
Two randomised trials are currently examining the role of prostate cancer screening. The Prostate, Lung and Colorectal and Ovarian Cancer Screening Trial (PLCO) is enrolling 148 000 men and women ages 55-74 at 10 screening centres in the United States with balanced randomisation to intervention and control arms. For prostate cancer, men receive a digital rectal examination and a blood test for PSA. 34 Provisional results have revealed that the majority of low-risk prostate cancer patients could undergo less frequent screening. 35 Data that were analysed from more than 27 000 men, aged 55 PSA testing J Constantinou and MR Feneley through 74 years, who participated in the PLCO trial found 99% of men with very low PSA levels could be safely tested less often. A statistical model applied to the men's data predicted more than 98% of men with serum PSA o1 ng/ml at baseline would remain in normal range for the next 4 years, suggesting these men could safely be tested every 5 years. The model also showed more than 98% of those with levels between 1 and 2 ng/ ml would remain in normal range during the next year, so for these biannual testing could safely be recommended.
In the European Randomised study of Screening for Prostate Cancer (ERSPC), screening tests include PSA, digital rectal examination and TRUS. 36, 37 There are eight participating centres: the Netherlands, Sweden, Finland, Belgium, Italy, Portugal, Spain and Switzerland. At the present time, nearly 206 000 men aged 50-74 years have been randomised to either the screening or control arm, and over 5500 cancer cases have been detected. The first results from the study are expected before 2010. Importantly, in the Rotterdam section, the median leadtime has recently been estimated to be 11-12 years, raising justifiable concern about overdiagnosis in half of screen-detected cancers. 38 Another prospective randomised study, now completed, was conducted in Quebec. 39 It began in 1988 and involved 46 200 men, but only 8200 men could be screened resulting in an acceptance rate of 23%. Only 15 deaths per 100 000 man-years in the screened population were observed compared to 49 per 100 000 man-years in unscreened men. This study has been criticised for selection bias. Owing to its design limitations, this study does not give convincing evidence that PSA screening reduces mortality from prostate cancer.
In 1993, PSA screening was introduced in the Austrian state of Tyrol. Within 5 years, the incidence of metastatic disease and disease-specific mortality was significantly less than in the rest of Austria. 40 This was not a randomised trial, and downstaging may contribute substantially to this effect, with true survival advantage requiring longer-term follow-up. Nevertheless, the epidemiological impact of this screening policy has been dramatic.
An important study in the UK (ProtecT) that opened for recruitment in 2001 is recruiting from nine centres outside London (Birmingham, Bristol, Cambridge, Cardiff, Edinburgh, Leeds, Leicester, Newcastle and Sheffield). These centres will invite 230 000 men aged 50-69 for a PSA test. The study aims to evaluate treatments for localised prostate cancer, randomising men to surgery, radiotherapy and active monitoring. The primary end point will be survival to 10 years, with many secondary end points including disease progression, morbidity, quality of life impact, performance of diagnostic tests and tumour molecular biology. 41 This study will provide valuable insights into PSA detection of early stage prostate cancer and its natural history.
Non-Oncological sequelae of PSA testing, investigation and treatment PSA testing and confirmatory tests for prostate cancer may be associated with various physical and psychological problems in otherwise healthy men. The diagnosis of prostate cancer requires histological examination of biopsy specimens. The discomfort of prostate biopsy may be reduced by local infiltration with local anaesthesia. Infection, septicaemia and bleeding are uncommon. Anxiety relates to waiting for a test result and the consequences of a positive result. Quality of life may be threatened by treatment for localised disease, owing to the fact that PSA screening identifies cancers that would not otherwise have been discovered, and must be weighed against the future impact of disease without early treatment. Adverse effects and complications that follow treatment for localised prostate cancer are relatively common.
After radical prostatectomy, overall impotence rates are high (10-90%) 42 ,43 and 2-5% of men will have severe incontinence. 44 A recent large study evaluated quality of life in men prospectively randomised to radical prostatectomy or watchful waiting. 45 Following surgery 80% of men had erectile dysfunction, compared to 45% in the watchful waiting group, and 49% had urinary leakage, compared to 21% in the watchful waiting group. Subjective quality of life was similar in the two groups. Life threatening complications from radical prostatectomy are relatively rare: a Medicare analysis of 10 1604 prostatectomies from 1991 to 1994 showed a 30-day operative mortality rate of 0.54%. 46 The best outcomes reported following radical prostatectomy are from single institution, large volume academic centres.
External beam radiotherapy can also have significant side effects that may include severe bladder irritation in 5% of patients, rectal irritation resulting in diarrhoea, urgency, bleeding and tenesmus in up to 10% of patients and impotence in 40-50%. 47 Brachytherapy techniques allow higher radiation doses to be delivered to the prostate. Various techniques are now routinely utilised to minimise the risk of side effects that relate particularly to the effects of radiation on normal structures adjacent to the prostate.
Interest in minimally invasive interventions for prostate cancer is growing, particularly cryotherapy, hyperthermia and high-intensity focused ultrasound. These modalities are currently considered experimental interventions for primary therapy, and long-term randomised trials will be required to compare outcomes with current standards, including active monitoring.
Is screening cost-effective?
Although an individual PSA test is inexpensive, costs escalate when abnormal test results are further evaluated. Cost-effectiveness of prostate cancer screening has been estimated in a few studies, but these have tended to focus on the cost per cancer detected and not the cost associated with the false positive results, repeated tests and secondary treatments. Nor is consideration generally given to the socio-economic implications and costs of not screening, including treatment and palliation of advanced disease and premature death. 48 Important issues to be addressed include the additional costs of treating other potentially fatal diseases subsequently acquired in the screened population, particularly in the elderly who represent the largest age group to experience the benefit PSA testing J Constantinou and MR Feneley of reduced prostate cancer mortality but may nevertheless experience little overall improvement in survival.
Does PSA testing fulfil the criteria of a screening test?
The criteria that need to be met for an overall benefit from screening were published nearly 40 years ago. In the current age of PSA testing for prostate cancer, many but not all of those criteria support prostate cancer screening. Considerable diagnostic and therapeutic progress has been made within the past 20 years. Prostate cancer is clearly an important health problem, and it has a long, detectable, preclinical phase. Current treatment options are acceptable and the diagnostic tests are cheap, convenient and sufficiently reliable. Treatment of early stage disease represents the best opportunity for longterm progression-free survival.
Unfortunately, tests do not predict reliably the future disease-specific morbidity and mortality in individuals initially treated conservatively. Also, there are no satisfactory recommendations for the growing number of men with elevated PSA and negative biopsies. Refinements in the analysis PSA and its molecular profile however promise improved accuracy for cancer detection, and with new molecular-based diagnostic approaches a significant reduction of the negative biopsy rate may be feasible. There are no detailed contemporary studies of the cost of prostate cancer and the long-term cost-effectiveness of treatment or screening, in relation to distinct perspectives of health care provision, public health policy and the health of individuals. Further evidence is required to assure the safety, effectiveness and need for treatment in the setting of population screening.
With men's increasing exposure to widespread availability of PSA testing and the utilisation of lower cutoffs, the value and performance of PSA as a screening test has changed substantially. In ongoing randomised trials of screening, there are analytical concerns about 'contamination' of the control arms by exposure to PSA testing. Biopsies may be significantly overdetecting cancers that will not give rise to clinical disease. In men with biopsies positive for cancer, clinical stage T1c disease and PSA levels under 10 ng/ml, variation in PSA level may no longer relate to tumour-specific factors, and tumour grade is no longer a major discriminator of early stage tumours. For men continuing in an early detection program or opportunistic PSA monitoring, and eventually requiring biopsy, prognostic indicators other than PSA and Gleason grade are urgently required to guide future surveillance or need for therapeutic intervention. PSA surveillance is likely to be improved by new diagnostic technologies and tests more appropriate for screening.
A vision for the future
Ongoing development of new tests for prostate cancer will contribute diagnostic, staging and prognostic information. PSA testing will then become one component of an integrated and refined molecular assessment of prostate pathology. PSA profiles incorporating analysis of its multiple isoforms are likely to detect prostate cancer more reliably than assays of total PSA or any individual component. Urine-based tests are also becoming available, such as uPM3, identifying clinically significant cancer. 49 Clinical practice may be further improved through imaging, refining localisation and staging. One particular technique that can assess the degree of angiogenesis supporting the growth of the prostate cancer is contrast-enhanced colour Doppler ultrasonography (CDUS). 50 Among a growing number of targeted imaging techniques, anatomical definition and molecular characterisation can be superimposed.
Proteomics is a promising field for current laboratory research, but is yet to be introduced to routine urological clinical practice. Proteins, peptides, and other small molecules present at low concentrations are characterised using mass spectrometry techniques. Although still in the early phases of development and requiring further validation, this new technology holds great promise for characterising new biomarkers.
Technologies such as microdissection, microarray, and comparative genomic hybridisation provide the means to identify, clone, and characterise new tissue biomarkers. Marker profiles may soon be used to define the malignant potential of prostate cancer in individual patients. Prostate-specific membrane antigen (PMSA) and prostate stem-cell antigen (PSCA) are two among many more recently studied prostate-associated proteins. Both show increased expression in prostatic epithelium, but are not entirely specific for prostate tissue or cancer. 51, 52 Many others are justifiably the subjects of intensive research.
This ongoing research is providing new perspectives and insights that will overshadow an increasingly historical focus on the benefits and shortfalls of PSA testing. It will provide the opportunity to find new tests that either determine or reflect the clinical behaviour of this common and sometimes fatal malignancy.
Conclusion
Early detection of prostate cancer is the focus of probably the single most important ongoing debate concerning men's healthcare. When PSA testing first became available, it provided a valuable new test for prostate cancer and interest in prostate cancer screening was renewed. Today, after men's increasing exposure to opportunistic testing, the oncological significance of total PSA in men having biopsy is decreasing. Recent advances in diagnostic technology suggest that PSA testing will be replaced by molecular profiling and prostate cancer testing will incorporate these advances.
For the individual, PSA testing may avoid future prostate cancer related death and morbidity, but this may be at a personal cost including side effects of treatment. Early treatment may not be justified for all patients who are curable owing to the variability and uncertainty of the clinical behaviour of the pathological disease in its very early stages. Better understanding of prostate cancer biology, its progression and its metastatic phenotype is needed to develop the means to successfully diagnose and treat, or better still prevent, this disease.
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Proof of the benefits of screening for prostate cancer can only be obtained from randomised controlled clinical trials that are currently underway in the United States, Europe and the United Kingdom. PSA screening may indeed facilitate early detection of prostate cancer; however there is as yet no study that has proved this would improve men's health and life expectancy in the context of population screening. Total PSA may become of historical interest in the evolution of prostate cancer screening, as new generations of diagnostic and prognostic tests emerge.
